ABSTRACT -Photographic images of the sky were taken with a camera through a fisheye lens with a 180°f ield-of-view.
INTRODUCTION
In the following, we present a brief system description, some information about the detection algorithms, and the statistical results from the initial batch of images.
We will also outline the future direction of our efforts and offer some conclusions.
SYSTEM DESCRIPTION
The images described and evaluated here were acquired with a 35 mm camera and a fisheye lens with a full 180°field of view. The camera was always mounted on a leveled tripod and a compass was used to align the top of each frame towards north. The photos were taken on slide film and the slides were scanned into a personal computer.
The fisheye lens has also been coupled to a video camera in a system which can be mounted to the roof of a car and includes a GPS receiver, which provides location, vehicle speed and heading.
At a later time, the video recordings will be played into a frame-grabber for analysis.
SOFTWARE ALGORITHMS
The current binary image-identification software starts by reducing the color image to a 256-level gray-scale and then unwrapping it, i.e., converting from a circular image in which the zenith direction is at the center to a rectangular coordinate system in which zenith is at the top of the frame.
The second derivative of the histogram of the image, after filtering, is then used to estimate the graylevel threshold value separating sky and objects [3] .
After this procedure, a binary image can be produced from which all the results presented here are derived. These are, for each image, (1) the elevation angle of the sky-line as a function of azimuth [4] and (2) For the last three cases, pictures were taken mid-block and at block corners with the camera at the street-side of the sidewalk. 
After determining the skyline for each image (see the example in Fig. 1 
Fig. 4 Austin urban skyline statistics
After averaging over all images in a specific environment, the overall statistics in Table 1 are found. The largest error, with a mean of 4°and a standard deviation of about 3°, arose in the suburban environment.
As this was the only environment with significant numbers of trees, the error can be explained by the uncertainty in defining the tree-sky boundary. The error is nearly normally distributed for the rural and suburban environments, but not for the urban ones. 
FUTURE EFFORTS

